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Podaxis africana De Villiers, Eicker & van der Westhuizen and P. rugospora De Villiers, Eicker & van der 
Westhuizen, two new species from Transvaal are described and illustrated. A new section, Umbricorticalis De 
Villiers, Eicker & van der Westhuizen is proposed in the genus Podaxis to accommodate P. africana. 
Morphologically P. africana resembles P. microporus McKnight but it is distinguished by its large globose, 
subglobose to broadly ovoid spores, the absence of a 'pin prick' pore structure, the black gleba, and the deep 
orange to strong brown inner cortex of the stipe. P. rugospora is allied to P. pistillaris (L. ex Pers.) Fr. emend. 
Morse from which it differs by reason of the hyaline, narrow, flattened, occasionally septate capillitium threads 
and the grayish-olive, light olive or light to moderate yellowish-brown gleba. The most remarkable character of 
these new species is the rugose spores. 
Podaxis africana De Villiers, Eicker & van der Westhuizen en P. rugospora De Villiers, Eicker & van der 
Westhuizen, twee nuwe spesies van Transvaal word beskryf en ge·illustreer. 'n Nuwe seksie, Umbricorticalis 
De Villiers, Eicker & van der Westhuizen in die genus Podaxis word voorgestel om P. africana te 
akkommodeer. Morfologies toon P. africana 'n ooreenkoms met P. microporus McKnight maar word deur die 
groot bolvormige, subbolvormige tot bykans eiervormige spore, die afwesigheid van 'n 'naaldprik'-porie-
struktuur, die swart gleba en die diep oranje tot sterk bruin binneste korteks van die stipe. P. rugospora is 
naverwant aan P. pistillaris (L. ex Pers.) Fr. emend. Morse waarvan dit op grond van die hialiene, smal, plat, 
min-gesepteerde kapillitiumdrade en die grys-olyf, lig-olyf of lig tot matig geelbruin gleba, onderskei word. Die 
merkwaardigste kenmerk van hierdie spesie is die gerimpelde spore. 
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Introduction 
Desvaux (1809) first described the genus Podaxis to 
include 'certain' puff-balls with stalked basidiocarps. 
Members of this genus are widely distributed in tropical 
and subtropical areas, growing on the ground, or more 
commonly, on termite mounds in dry regions (Dissing & 
Lange 1962; Dring & Rayss 1963; Dring 1964; Dring & 
Rayner 1967). They are of great economic importance in 
Afghanistan and Pakistan as a source of food (Batra 
1983). 
Morse (1933, 1941), after studying numerous collec-
tions of Podaxis, found the taxonomic characters used to 
separate 52 species, as described by several authors, to 
be very variable. She concluded that these species had 
been based on specimens of various ages and which had 
grown under extremes of habitat. In her monograph of 
Podaxis, Morse (1933) suggested that this genus contains 
a single, rather polymorphic species, P. pistillaris (L. ex 
Pers.) Fr. She noted that the basidiocarp is differentiated 
into a 'foot', a stipe and a 'head'. Furthermore, the 
stipe, including the columella, may be up to 26 cm in 
length and 1,5 cm in diameter, the pileus up to 10 cm in 
width; the peridium is scaly and consists of two layers; 
capillitial threads are spiral in structure; spores vary 
notably in size and shape (Morse 1933). 
P. pistillaris shows great variation in the size of the 
basidiocarp, structure of the capillitium and in the shape, 
size and colour of spores. This has been reported by 
Brasfield (1937), Bottomley (1948), Herbert (1953), 
Dring & Rayss (1963), Dring (1964), Martinez (1971), 
Zoberi (1972), Binyamini (1973) and Hilton & Kenneal-
ly (1981). 
McKnight (1985) subdivided the genus into two sec-
tions namely sect. Podaxis and sect. Parvispora on the 
basis of the mean spore length, the characteristics of the 
germ pore and position of the apiculus. He included only 
one species, P. pistillaris (L. ex Pers.) Fr. emend. 
Morse, in the section Podaxis and three small-spored 
species, P. argentinus Speg., P. longii McKnight and P. 
microporus McKnight in the section Parvispora. 
Bottomley (1948), the only person to have published 
an intensive study of Podaxis in South Africa, followed 
Morse (1933) in recognizing a single species, P. pistil-
laris, of which she gave a detailed description based on 
specimens from this country. The species described in 
the present paper were found to differ in morphological 
characters from P. pistillaris although they were filed as 
P. pistillaris in the Herbarium of the National Collection 
of Fungi (PREM), Plant Protection Research Institute, 
Pretoria. PREM 27280 is listed among the specimens 
examined by Bottomley (1948). These differences were 
considered to be so great as to justify description of the 
specimens as new species. 
Materials and Methods 
Spores and capillitium threads were prepared for 
examination by light and scanning electron microscopy 
as previously described (de Villiers et al. 1989). 
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Descriptions 
Pod axis Desv., Jour. de Bot. 2: 95 (1809). 
Umbricorticalis De Villiers, Eicker & van der 
Westhuizen sect. nov. 
Cortex interius senatum ad umbrinum. Basidiosporae 
globosae, subglobosae ad fere ovoideae, poris germinalibus 
parvis, non profundis, sporae longiores quam 9,5 ILm. 
Inner cortex 'sienna' to 'umber'. Basidiospores globose, 
subglobose to nearly ovoid, with a small, shallow, distal 
germ pore, spore length exceeding 9,5 IJ-m. 
Podaxis africana De Villiers, Eicker & van der 
Westhuizen sp. nov. 
Basidiocarpium 14,0-19,5 cm altum. Stratum exterius corti cis 
flavo-album constans e tenui zona, circa 1 mm crassum, 
stratum interius senatum ad umbrinum 3-5 mm crassum. 
Pileus ellipsoideus, subcylindricus vel fere fusiformis, 
5,2-10,1 x 2,5-4,0 cm. Exoperidium constans e textura 
intricata; hyphae ramosae, parietibus fuscis et leniter 
incrassatis, septatae, haud fibulatae, ad 6,9 ILm latae. 
Endoperidium constans e textura intricata; hyphae ramosae, 
parietibus fuscis et 1cniter incrassatis, septatae, haud fibulatae, 
ad 6,9 ILm latae. Endoperidium constans e textura intricata, 
hyphis parce ramosis, complanatis, dirregulariter formatis, 
septatis, haud fibulatis, parietibus tenuibus ad 8,4 ILm diam. 
Gleba nigra. Capillitium badium ad miniatum. Basidiosporae 
armeniacae, ochraceae ad electrinae in incolorato lacto-
phenolio; globosae, subglobosae ad fere ovoideae; 10,1-
(11,2)-13,8 x 8,3-(9,2)-10,1 ILm. 
TYPUS.- Transvaal: On a termite heap in Walmansthal, 
Pretoria, 10 March 1965, 1. Vahrmeyer (PREM 42889, holo-
typus). 
Basidiocarp epigeous, stipitate, 14,0-19,5 cm tall, dry, 
indehiscent at maturity. Stipe cylindric to subcylindric or 
flattened, 8,0-9,5 x 0,7-2,0 cm, broadened at the base 
to form a small irregular bulb of intermingled sand and 
hyphae, hollow, scales (Figure 1). Outer cortical region 
a thin 'yellowish-white' zone, about 1 mm thick, inner 
cortex 'sienna' to 'umber' and 3-5 mm thick. Pileus 
ellipsoidal, subcylindric or nearly fusiform, 5,2- 10,1 x 
2,5-4,0 cm (Figure 1). Peridium 'yellowish white', lower 
margin in curved and remaining so at maturity or separa-
ting from the stipe, 2-layered, less than 1 mm thick, 
forming irregular, adherent scales. Exoperidium 'honey' 
to 'pale luteous', consisting of a textura intricata, with 
branched hyphae and slightly thickened, darkly pigmen-
ted walls, hyphae septate, without clamps, up to 6,9 IJ-m 
wide (Figure 2A). Endoperidium 'apricot', splitting 
longitudinally around the lower edge at maturity, more 
or less fragile when dry, composed of a textura intricata, 
with hyphae sparingly branched, flattened, of irregular 
shape, thin-walled, septate, without clamps, up to 8,4 
IJ-m in diameter (Figure 2B). Columella percurrent, 
tapering gradually upwards, very hard, densely covered 
with capillitial and glebal remnants and spores. Gleba 
black. Capillitium 'bay' to 'scarlet', threads sparingly 
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branched, flattened, occasionally septate, sparsely pitted 
(Figures 3 & 4), 4,3-11,5 IJ-m wide, positively cyano-
philic. Basidiospores 'fuscous black' to 'umber' in dry 
mass, 'apricot', 'ochreous' to 'amber' in colourless lacto-
phenol, globose, subglobose to nearly ovoid, with a 
short apiculus, 0,8- 1,0 x 1,0-1,3 IJ-m with a small, 
hyaline, distal germ pore, 10,1-(11,2)- 13,8 x 8,3-
(9,2)10,1 IJ-m (Figures 5-8); spore contents positively 
cyanophilic, spore-wall negatively cyanophilic. 
Section Podaxis 
Podaxis rugospora De Villiers, Eicker & van der 
Westhuizen sp. nov. 
Basidiocarpium 11-17 cm altum. Stratum exterius corticis 
stramineum, minus quam 1 mm crassum, stratum interius 
stramineum, ad 3 mm crassum, strata separantus cute oliva-
ceo-citrina vel olivacea. Pileus subcylindricus ad elliptico-
fusiformis apice acuminato, postrema campanuloides, 1,5-5,0 
x 6,0-12,5 cm. Exoperidium et endoperidium constantia ex 
hyphis longistrorsum positis, hyalinis, arte implexis non 
ramosis, len iter inflatis, septatis, haud fibulatis, ad 13,5 ILm 
latis. Gleba olivacea, viridi-olivacea ad avellanea. Capillitium 
hyalinum. Basidiosporae luteola ad mella in incolorato lacto-
phenolio; cupiformes ad ovoideae; rugatae; 10,1-(13,0)-
15,6 x 8,3(10,6)-11,0 ILm. 
TYPUS.- Transvaal: On a gravel road, Rustenburg, 16 
November 1966, D. Edwards (PREM 43879, holotypus). 
Basidiocarp epigeous, stipitate, 11-17 cm tall, dry, 
indehiscent at maturity. Stipe cylindric to subcylindric, 
3,0-4,0 x 0,6 less woody at maturity; surface longitu-
dinally striate or rugose, ornamented with irregular 
scales (Figure 9). Outer cortical region 'straw', less than 
1 mm thick; inner cortex 'straw', 3 thick; less woody at 
maturity; surface longitudinally striate or rugose, orna-
mented with irregular scales (Figure 9). Outer cortical 
region 'straw', less than 1 mm thick; inner cortex 'straw', 
up to 3 mm thick; the zones are separated by a 'citrine' 
to 'olivaceous' line. Pileus subcylindric to elliptic-
fusiform with a tapered apex, finally campanulate, 
1,5-5,0 x 6,0-12,5 cm., lower margin mostly incurved, 
2-layered; surface 'honey' to 'buff', outer layer forming 
irregular, fibrillose scales, inner layer often splitting 
longitudinally around the lower edge at maturity, fragile 
when dry (Figure 9). Exo- and endoperidium concolor-
ous 'honey' , consisting of longitudinally orientated 
hyphae which are hyaline, closely intertwined, unbran-
ched, slightly inflated, septate, without clamps, up to 
13,8 IJ-m wide (Figure 10). Columella percurrent, 
tapering gradually upwards, hard, densely covered with 
capillitial and glebal remnants and spores. Gleba 
'olivaceous', 'greenish olivaceous' to 'hazel'. Capillitium 
threads hyaline, sparingly branched, smooth, flattened, 
occasionally septate, 2,3-9,2 IJ-m wide (Figures 11 & 
12), positively cyanophilic. Basidiospores 'olivaceous', 
'greenish olivaceous' to 'hazel' in dry mass, 'pale 
luteous' to 'honey' in colourless lactophenol, doliiform 
to ovoid, without apiculus, rugose, thick-walled, walls 






Figures 1-8 Podaxis africana (PREM 42889, holo.) . 1. Basidiocarps; scale: 1 cm. 2. Elements from textura intricata of 
exoperidium (A) and endoperidium (B); scale: 10 IJ-m. 3. Branched, septate capillitium threads; scale: 10 IJ-m. 4. Pits on a 
capillitium thread; scale: 2 IJ-m . 5. Optical section of basidiospores showing distal germ pores; scale: 5 IJ-m. 6. Basidiospores 
showing germ pores and apiculi; scale: 3 IJ-m. 7. Germ pore in basidiospore; scale: 1 IJ-m. 8. Proximal view of the apiculus; scale: 1 IJ-m . 




Figures 9-16 Podaxis rugospora (PREM 43879, holo .) . 9. Basidiocarps; scale: 1 cm . 10. Longitudinally orientated hyphae of the 
peridium; scale: 15 f-lm. 11 . Branched, septate capillitium threads; scale : 10 f-lm. 12. Flattened capillitium threads; scale: 2 f-lm . 
13. Optical section of thick-walled basidiospores with germ pores ; scale: 4 f-lm. 14. Basidiospores showing rugose surface; scale: 2 
f-lm. 15. Distal germ pores in the basisiospores; scale: 2 f-lm . 16. Proximal ends of basidiospores; scale: 1 f-lm . 
S.Afr.J.Bot., 1989,55(2) 
distal germ pore, 10,1-(13,0)-15,6 x 8,3(10,6)-11,0 
fLm (Figures 13 & 16), spore contents and wall positively 
cyanophilic. 
Other specimen examined: Transvaal, South Africa: 
On a termite heap, Pretoria, 18 November 1933, H.G. 
Schweickerdt (PREM 27280). 
Discussion 
Species of the section Podaxis are characterized by 
spores with a broad, distal germ pore, a proximal 
apiculus, and a mean spore length exceeding 9,5 fLm in 
contrast with the shallow, narrow germ pore and the 
mean spore length of less than 8 fLm of specie.s of the 
section Parvispora (McKnight 1985). P. africana, with a 
mean spore length of more than 9,5 fLm and a narrow, 
shallow distal germ pore does not fit into either of the 
two existing sections of the genus. For this reason it was 
considered necessary to create the new section Umbri-
corticalis. 
Microscopically P. africana is distinguished from P. 
pistillaris by its globose, subglobose to broadly ovoid 
spores, the shallow, narrow germ pore and the moderate 
reddish-brown to strong vivid reddish-orange capillitium 
with sparingly branched, flattened, and occasionally 
septate threads. P. africana resembles P. microporus 
sect. Parvispora from which it is distinguished by its large 
globose, subglobose to broadly ovoid spores (Figures 5 
& 6), the absence of a 'pin prick' pore structure, the 
black instead of orange-brown gleba, and the inner 
cortex of the stipe which is deep orange to strong brown 
and 3-5 fLm thick rather than yellowish-white and 1-2 
mm thick. 
P. rugospora is distinguished from P. pistil/aris sect. 
Podaxis by its rugose rather than smooth spores (Figures 
14--18), the hyaline , narrow, flattened, occasionally 
septate capillitium threads (Figures 11 & 12) and the 
grayish-olive, light olive or light to moderate yellowish-
brown gleba. Both P. pistillaris and P. rugospora are 
characterized by spores with a proximal scar marking the 
position of the 'stalk', and a rim at the distal end 
surrounding the germ pore. The distal rim is in the shape 
of a raised ridge while at the opposite end, the spore 
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narrows in a smaller, raised, broadly flattened, round 
'disc' (Figures 15-18). This corresponds with the 
morphology of spores of species of the section Podaxis 
(McKnight 1985) into which P. rugospora may thus also 
be placed. 
P. africana has a very narrow, shallow, distal, germ 
pore similar to that of P. microporus (Figure 7). This 
distinguished P. africana from P. pistillaris and P. 
rugospora (Figures 15- 18). No 'pin prick' pore 
structures were found in the spores of either P. 
rugospora or P. africana. 
Acknowledgements 
We thank the Director of the Plant Protection Research 
Institute for the loan of specimens from the Herbarium 
of the National Collection of Fungi (PREM), Pretoria. 
We also thank Mr J. Putterill and the staff of the 
Electron Microscope Unit of the University of Pretoria 
for their help with the SEM investigation. The Council 
for Scientific and Industrial Research supported this 
project financially. 
References 
BATRA, L.R. 1983. Edible Discomycetes and 
Gasteromycetes of Afghanistan, Pakistan and north-
western India. Biologia 29: 293-304. 
BINYAMINI, N. 1973. Gasteromycetes of the Sinai desert. 
Isr. I. Bot. 22: 33-37. 
BOlTOMLEY, A.M. 1948. Gasteromycetes of South Africa. 
Botha/ia 4: 473- 810. 
BRASFIELD, T.W. 1937. The morphology of Podaxis 
pistillaris. Univ. Iowa Stud. Nat. Hist. 17: 1OG-121. 
DESVAUX, N.A. 1809. Observations sur quelques genres a 
etablir dans la famille des champignons. Podaxis 
senegalensis. lour. de Bot. 2: 95-97. 
DE VILLIERS, J.J.R., EICKER, A. & VAN DER 
WESTHUIZEN, G.C.A. 1989. Notes on the structure of 
Bovista oblongispora and an amplified description of the 
species. S. Afr. 1. Bot. 55: 154-155. 
DISSING, H. & LANGE, M. 1962. Gasteromycetes of 
Congo. Bull. lard. Bot. Etat Brux. 32: 325-416. 
DRING, D.M. 1964. Gasteromycetes of west tropical Africa. 
Mycol. pap. 98: 1-60. 
Figures 17 & 18 Podaxis pistillaris (PREM 29955). 17. Basidiospores showing distal ridge and germ pore; scale: 2 fLm. 18. 
Basidiospore with ridge and germ pore; scale: 1 fLm . 
164 
DRING, D.M. & RAYNER, R .W. 1967. Some 
Gasteromycetes from eastern Africa. 1. E. Afr. Uganola 
Natur. Hist. Soc. 26: 5--46. 
DRING, D.M. & RA YSS, T. 1963. The Gasteromycete fungi 
of Israel. Isr. 1. Bot. 12: 147-1 78. 
HERBERT, 1.W. 1953. Podaxis pistillaris , a fungus growing 
on termite mounds. Queens. Nat. 14: 120-123. 
HILTON, R.N. & KENNEALLY, K.F. 1981. The desert 
Coprinus fungus Podaxis pistillaris in Western Australia. 
West. Aust. Nat. 15: 21-26. 
MARTINEZ, A. 1971. Notes sobre el genero Podaxis 
S.-Afr.Tydskr. Plantk., 1989,55(2) 
(Gasteromycetes) en Argentina. Bol. Soc. Argent. Bot. 14: 
73-87 . 
McKNIGHT, K.H. 1985. The small-spored species of 
Podaxis. Mycologia 77: 24-35. 
MORSE, E .E. 1933. A study of the genus Podaxis. Mycologia 
25: 1-33. 
MORSE, E.E. 1941. Podaxis pistillaris. Mycologia 33: 
609-610. 
ZOBERI, M.H. 1972. Tropical macrofungi: some common 
species . MacMillon Press LTD., London and Basingstoke. 
